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Fig. 2A 
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HONEYCOMB STRUCTURED BODY, METHOD 
FOR MANUFACTURING HONEYCOMB 
STRUCTURED BODY AND EXHAUST GAS 

PURIFYING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t of priority based on 
Japanese Patent Application No. 2005-334782 ?led on Nov. 
18, 2005, and PCT/JP2006/3l6636, ?led on Aug. 24, 2006. 
The contents of these applications are incorporated herein by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a honeycomb 
structured body, a method for manufacturing a honeycomb 
structured body, and an exhaust gas purifying device. 

[0004] 2. Discussion of the Background 

[0005] Recently, particulate matters (?ne particles, here 
inafter referred to as PM) such as soot, contained in exhaust 
gases that are discharged from internal combustion engines 
for vehicles such as a bus, a truck, construction equipment 
and the like, have raised problems as contaminants harmful 
to the environment and the human body. 

[0006] In order to solve those problems, there have been 
proposed various applications in Which a honeycomb struc 
tured body, Which comprises a honeycomb unit comprising 
a plurality of cells longitudinally placed in parallel With one 
other With a cell Wall therebetWeen, is used as ?lters for 
capturing PM in exhaust gases to purify the exhaust gases. 

[0007] As materials for a conventional honeycomb unit, 
porous silicon carbide, cordierite or the like is knoWn. 

[0008] As for examples of the conventionally knoWn 
honeycomb structured body of this kind, a honeycomb 
structured body in Which each corner portion of all cells are 
provided With a reinforcing member in order to secure 
strength against thermal stress (for example, see JP-A 
9-299731 and JP-A 49-113789), and a honeycomb struc 
tured body in Which the thickness of cell Walls and the siZe 
of each cell are enlarged to secure strength for a backWash 
ing process and also to avoid bridging of PM during the 
backWashing (for example, see JP-A 2-l462l2) has been 
disclosed. 

[0009] Moreover, a honeycomb structured body in Which 
each comer portion of only the cells located at the outer area 
are provided With a reinforcing member (for example, see 
JP-A 10-264125) has been disclosed. 

[0010] The contents of JP-A 9-299731, JP-A 49-113789, 
JP-A 2-146212, and JP-Al0-264l25 are incorporated herein 
by reference in their entirety. 

SUMMARY OF THE INVENTION 

[0011] A honeycomb structured body of the present inven 
tion is a honeycomb structured body in Which a plurality of 
porous ceramic members are combined With one another by 
interposing an adhesive layer, each of the porous ceramic 
members having a plurality of cells placed in parallel With 
one another in a longitudinal direction With a cell Wall 
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therebetWeen and having an outer edge Wall on the outer 
edge surface thereof, Wherein each of the porous ceramic 
members has a ?lling body Which is provided so as to ?ll in 
at least one corner portion of at least one outermost cell of 
the porous ceramic members, a cross-sectional shape of the 
outermost cell at the face orthogonal to the longitudinal 
direction of the cells is an almost tetragon, and a cross 
sectional shape of the ?lling body at the face orthogonal to 
the longitudinal direction of the cells is an almost right 
triangle. 
[0012] In the honey comb structured body, desirably, the 
thickness of the outer edge Wall of the porous ceramic 
members is greater than the thickness of the cell Wall, and 
desirably the thickness of the outer edge Wall is at least about 
1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall. Furthermore, the corner portion of 
the outermost cell provided With the ?lling body desirably 
comprises a corner portion constituted by the outer edge 
Wall; and a comer portion constituted by the outer edge Wall 
and the cell Wall. 

[0013] In the honeycomb structured body, desirably, either 
one of the both end portions of each of the cells is sealed. 

[0014] Further, at least one outer corner at the outer 
periphery of the porous ceramic members desirably has a 
shape of a chamfered comer, and the outer comer in the 
longitudinal direction of the porous ceramic members desir 
ably has a shape of a chamfered corner. 

[0015] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells. Also, the ratio of the length of a 
chamfered portion of the shape of a chamfered comer With 
respect to the length of one side of the porous ceramic 
members is desirably at least about 0.8% and at most about 
7.5%, in a cross-section perpendicular to the cells. 

[0016] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0017] It is desirable that the length of one side of the 
almost right triangle shape is at least about 5% and at most 
about 40% of the length of one side of the outermost cell. 

[0018] The thickness of the cell Wall is desirably at least 
about 0.1 mm and at most about 0.4 mm, and more desirably 
the thickness of the cell Wall is in the range of about 0.2 mm 
to about 0.3 mm. 

[0019] Further, desirably, on the honeycomb structured 
body a catalyst is supported. 

[0020] The honeycomb structured body of the present 
invention is a honeycomb structured body in Which a 
plurality of porous ceramic members are combined With one 
another by interposing an adhesive layer, each of the porous 
ceramic members having a plurality of cells placed in 
parallel With one another in a longitudinal direction With a 
cell Wall therebetWeen and having an outer edge Wall on the 
outer edge surface thereof, Wherein the plurality of porous 
ceramic members comprise at least tWo kinds of porous 
ceramic members having different shapes, each of the 
porous ceramic members has a ?lling body Which is pro 
vided so as to ?ll in at least one corner portion of at least one 

outermost cell of the porous ceramic members, a cross 
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sectional shape of the outermost cell at the face orthogonal 
to the longitudinal direction of the cells is an almost tet 
ragon, and a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells is an 
almost right triangle. 

[0021] In the honeycomb structured body, desirably, the 
thickness of the outer edge Wall of the porous ceramic 
members is greater than the thickness of the cell Wall, and 
desirably the thickness of the outer edge Wall is at least about 
1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall. Furthermore, the comer portion of 
the outermost cell provided With the ?lling body desirably 
comprises a comer portion constituted by the outer edge 
Wall; and a comer portion constituted by the outer edge Wall 
and the cell Wall. 

[0022] In the honeycomb structured body, desirably, either 
one of the both end portions of each of the cells is sealed. 

[0023] Further, at least one outer corner at the outer 
periphery of the porous ceramic members desirably has a 
shape of a chamfered comer, and the outer comer in the 
longitudinal direction of the porous ceramic members desir 
ably has a shape of a chamfered corner. 

[0024] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells. Also, the ratio of the length of a 
chamfered portion of the shape of a chamfered corner With 
respect to the length of one side of the porous ceramic 
members is desirably at least about 0.8% and at most about 
7.5%, in a cross-section perpendicular to the cells. 

[0025] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0026] It is desirable that the length of one side of the 
almost right triangle shape is at least about 5% and at most 
about 40% of the length of one side of the outermost cell. 

[0027] The thickness of the cell Wall is desirably at least 
about 0.1 mm and at most about 0.4 mm, and more desirably 
the thickness of the cell Wall is in the range of about 0.2 mm 
to about 0.3 mm. 

[0028] Further, desirably, on the honeycomb structured 
body a catalyst is supported. 

[0029] The method for manufacturing a honeycomb struc 
tured body of the present invention comprises 

[0030] manufacturing a ceramic molded body through 
extrusion-molding, using a raW material paste containing a 
ceramic material as a main component, the ceramic molded 
body having a plurality of cells placed in parallel With one 
another in the longitudinal direction With a cell Wall ther 
ebetWeen; 
[0031] manufacturing a plurality of porous ceramic mem 
bers through manufacturing of the porous ceramic members 
by degreasing and ?ring the ceramic molded body, each of 
the porous ceramic members having a plurality of cells 
placed in parallel With one another in the longitudinal 
direction With a cell Wall therebetWeen; 

[0032] manufacturing a porous ceramic member aggre 
gated body by aggregating the plurality of porous ceramic 
members by interposing an adhesive paste layer; and 
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[0033] drying the adhesive paste layer to solidify the 
adhesive paste layer, 

[0034] Wherein 

[0035] upon manufacturing the ceramic molded body, a 
die is used such that a corner portion of cells having an 
almost tetragonal shape is formed into a shape that is 
provided With a ?lling body having an almost right triangle 
shape at a cross-section perpendicular to the cells of the 
ceramic molded body, each of the porous ceramic members 
has a ?lling body Which is provided so as to ?ll in at least 
one corner portion of at least one outermost cell of the 

porous ceramic members, 

[0036] a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost tetragon, and 

[0037] a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost right triangle. 

[0038] In the method for manufacturing a honeycomb 
structured body, desirably, the thickness of the outer edge 
Wall of the porous ceramic members is greater than the 
thickness of the cell Wall of said porous ceramic members, 
and the thickness of the outer edge Wall is desirably at least 
about 1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall of the porous ceramic members. 
Furthermore, the corner portion of the outermost cell of said 
porous ceramic members provided With the ?lling body 
desirably comprises a corner portion constituted by the outer 
edge Wall; and a comer portion constituted by the outer edge 
Wall and the cell Wall of said porous ceramic members. 

[0039] The method for manufacturing a honeycomb struc 
tured body desirably further comprises sealing the cells by 
?lling a plug material paste into either one of the both end 
portions of each of the cells of the ceramic molded body, 
after manufacturing the ceramic molded body. 

[0040] Desirably, the method for manufacturing a honey 
comb structured body further comprises forming a shape of 
a chamfered corner on at least one outer comer at the outer 

periphery of the porous ceramic members. Further, the 
method for manufacturing a honeycomb structured body 
comprises forming a shape of a chamfered comer on the 
outer comer in the longitudinal direction of the porous 
ceramic members. 

[0041] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells of the porous ceramic members. Also, the 
ratio of the length of a chamfered portion of the shape of a 
chamfered comer With respect to the length of one side of 
the porous ceramic members is desirably at least about 0.8% 
and at most about 7.5%, in a cross-section perpendicular to 
the cells of the porous ceramic members. 

[0042] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0043] It is desirable that the length of one side of the 
almost right triangle is at least about 5% and at most about 
40% of the length of one side of the outermost cell of the 
porous ceramic members. 
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[0044] The thickness of the cell Wall of the porous ceramic 
members is desirably at least about 0.1 mm and at most 
about 0.4 mm, and more desirably the thickness of the cell 
Wall of the porous ceramic members is in the range of about 
0.2 mm to about 0.3 mm. 

[0045] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0046] supporting a catalyst on the porous ceramic mem 
bers after ?ring the ceramic molded body or after drying the 
adhesive paste layer to solidify the adhesive paste layer in 
the manufacturing of the porous ceramic members. 

[0047] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0048] manufacturing a ceramic block by drying the adhe 
sive paste layer to solidify the adhesive paste layer, the 
ceramic block comprising a plurality of porous ceramic 
members that are combined With one another by interposing 
an adhesive layer; and 

[0049] forming a sealing material layer on the peripheral 
portion of the ceramic block. 

[0050] The method for manufacturing a honeycomb struc 
tured body of the present invention comprises 

[0051] manufacturing a ceramic molded body through 
extrusion-molding, using a raW material paste containing a 
ceramic material as a main component, the ceramic molded 
body having a plurality of cells placed in parallel With one 
another in the longitudinal direction With a cell Wall ther 
ebetWeen; 
[0052] manufacturing a plurality of porous ceramic mem 
bers through manufacturing of the porous ceramic members 
by degreasing and ?ring the ceramic molded body, each of 
the porous ceramic members having a plurality of cells 
placed in parallel With one another in the longitudinal 
direction With a cell Wall therebetWeen; 

[0053] manufacturing a porous ceramic member aggre 
gated body by aggregating the plurality of porous ceramic 
members by interposing an adhesive paste layer; and 

[0054] drying the adhesive paste layer to solidify the 
adhesive paste layer, 

[0055] Wherein 

[0056] upon manufacturing the porous ceramic member 
aggregated body, at least tWo kinds of porous ceramic 
members having different shapes are aggregated, 

[0057] each of the porous ceramic members has a ?lling 
body Which is provided so as to ?ll in at least one comer 
portion of at least one outermost cell of the porous ceramic 

members, 
[0058] a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost tetragon, and 

[0059] a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost right triangle. 

[0060] In the method for manufacturing a honeycomb 
structured body, desirably, the thickness of the outer edge 
Wall of the porous ceramic members is greater than the 
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thickness of the cell Wall of said porous ceramic members, 
and the thickness of the outer edge Wall is desirably at least 
about 1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall of the porous ceramic members. 
Furthermore, the corner portion of the outermost cell of said 
porous ceramic members provided With the ?lling body 
desirably comprises a corner portion constituted by the outer 
edge Wall; and a comer portion constituted by the outer edge 
Wall and the cell Wall of said porous ceramic members. 

[0061] The method for manufacturing a honeycomb struc 
tured body desirably further comprises sealing the cells by 
?lling a plug material paste into either one of the both end 
portions of each of the cells of the ceramic molded body, 
after manufacturing the ceramic molded body. 

[0062] Desirably, the method for manufacturing a honey 
comb structured body further comprises forming a shape of 
a chamfered corner on at least one outer comer at the outer 

periphery of the porous ceramic members. Further, the 
method for manufacturing a honeycomb structured body 
comprises forming a shape of a chamfered comer on the 
outer comer in the longitudinal direction of the porous 
ceramic members. 

[0063] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells of the porous ceramic members. Also, the 
ratio of the length of a chamfered portion of the shape of a 
chamfered comer With respect to the length of one side of 
the porous ceramic members is desirably at least about 0.8% 
and at most about 7.5%, in a cross-section perpendicular to 
the cells of the porous ceramic members. 

[0064] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
across-section perpendicular to the longitudinal direction. 

[0065] It is desirable that the length of one side of the 
almost right triangle is at least about 5% and at most about 
40% of the length of one side of the outermost cell of the 
porous ceramic members. 

[0066] The thickness of the cell Wall of the porous ceramic 
members is desirably at least about 0.1 mm and at most 
about 0.4 mm, and more desirably the thickness of the cell 
Wall of the porous ceramic members is in the range of about 
0.2 mm to about 0.3 mm. 

[0067] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0068] supporting a catalyst on the porous ceramic mem 
bers after ?ring the ceramic molded body or after drying the 
adhesive paste layer to solidify the adhesive paste layer in 
the manufacturing of the porous ceramic members. 

[0069] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0070] manufacturing a ceramic block by drying the adhe 
sive paste layer to solidify the adhesive paste layer, the 
ceramic block comprising a plurality of porous ceramic 
members that are combined With one another by interposing 
an adhesive layer; and 

[0071] forming a sealing material layer on the peripheral 
portion of the ceramic block. 
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[0072] The method for manufacturing a honeycomb struc 
tured body of the present invention comprises 

[0073] manufacturing a ceramic molded body through 
extrusion-molding, using a raW material paste containing a 
ceramic material as a main component, the ceramic molded 
body having a plurality of cells placed in parallel With one 
another in the longitudinal direction With a cell Wall ther 
ebetWeen; 

[0074] manufacturing a plurality of porous ceramic mem 
bers through manufacturing of the porous ceramic members 
by degreasing and ?ring the ceramic molded body, each of 
the porous ceramic members having a plurality of cells 
placed in parallel With one another in the longitudinal 
direction With a cell Wall therebetWeen; 

[0075] manufacturing a porous ceramic member aggre 
gated body by aggregating the plurality of porous ceramic 
members by interposing an adhesive paste layer; and 

[0076] drying the adhesive paste layer to solidify the 
adhesive paste layer, 

[0077] Wherein 

[0078] in the manufacturing of the porous ceramic mem 
bers, a ?lling body is formed after manufacturing of the 
ceramic molded body, the ?lling body provided so as to ?ll 
in at least one comer portion of at least one outermost cell 
of each of the porous ceramic members, 

[0079] a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost tetragon, and 

[0080] a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells of 
the porous ceramic members is an almost right triangle. 

[0081] In the method for manufacturing a honeycomb 
structured body, desirably, the thickness of the outer edge 
Wall of the porous ceramic members is greater than the 
thickness of the cell Wall of the porous ceramic members, 
and the thickness of the outer edge Wall is desirably at least 
about 1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall of the porous ceramic members. 
Furthermore, the comer portion of the outermost cell of the 
porous ceramic members provided With the ?lling body 
desirably comprises a corner portion constituted by the outer 
edge Wall; and a comer portion constituted by the outer edge 
Wall and the cell Wall of the porous ceramic members. 

[0082] The method for manufacturing a honeycomb struc 
tured body desirably further comprises sealing the cells by 
?lling a plug material paste into either one of the both end 
portions of each of the cells of the ceramic molded body, 
after manufacturing the ceramic molded body. 

[0083] Desirably, the method for manufacturing a honey 
comb structured body further comprises forming a shape of 
a chamfered comer on at least one outer comer at the outer 

periphery of the porous ceramic members. Further, the 
method for manufacturing a honeycomb structured body 
comprises forming a shape of a chamfered comer on the 
outer corner in the longitudinal direction of the porous 
ceramic members. 

[0084] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
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mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells of the porous ceramic members. Also, the 
ratio of the length of a chamfered portion of the shape of a 
chamfered comer With respect to the length of one side of 
the porous ceramic members is desirably at least about 0.8% 
and at most about 7.5%, in a cross-section perpendicular to 
the cells of the porous ceramic members. 

[0085] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0086] It is desirable that the length of one side of the 
almost right triangle is at least about 5% and at most about 
40% of the length of one side of the outermost cell of the 
porous ceramic members. 

[0087] The thickness of the cell Wall of the porous ceramic 
members is desirably at least about 0.1 mm and at most 
about 0.4 mm, and more desirably the thickness of the cell 
Wall of the porous ceramic members is in the range of about 
0.2 mm to about 0.3 mm. 

[0088] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0089] supporting a catalyst on the porous ceramic mem 
bers after ?ring the ceramic molded body or after drying the 
adhesive paste layer to solidify the adhesive paste layer in 
the manufacturing of the porous ceramic members. 

[0090] Desirably, the method for manufacturing a honey 
comb structured body further comprises 

[0091] manufacturing a ceramic block by drying the adhe 
sive paste layer to solidify the adhesive paste layer, the 
ceramic block comprising a plurality of porous ceramic 
members that are combined With one another by interposing 
an adhesive layer; and 

[0092] forming a sealing material layer on the peripheral 
portion of the ceramic block. 

[0093] The exhaust gas purifying device of the present 
invention comprises 

[0094] a honeycomb structured body in Which a plurality 
of porous ceramic members are combined With one another 
by interposing an adhesive layer, each of the porous ceramic 
members having a plurality of cells placed in parallel With 
one another in a longitudinal direction With a cell Wall 
therebetWeen and having an outer edge Wall on the outer 
edge surface thereof; 

[0095] a casing that covers the periphery of the honey 
comb structured body; and 

[0096] a holding sealing material that is placed betWeen 
the honeycomb structured body and the casing, 

[0097] one end of the casing at an exhaust gas inlet side 
being connected to an introducing pipe that is connected to 
an internal combustion system, 

[0098] the other end of the casing being connected to an 
exhaust pipe that is connected to the outside, 

[0099] Wherein 

[0100] each of the porous ceramic members has a ?lling 
body Which is provided so as to ?ll in at least one comer 
portion of at least one outermost cell of the porous ceramic 

members, 
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[0101] a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells is an 
almost tetragon, and 

[0102] a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells is an 
almost right triangle. 

[0103] In the exhaust gas purifying device, desirably, the 
thickness of the outer edge Wall of the porous ceramic 
members is greater than the thickness of the cell Wall, and 
desirably the thickness of the outer edge Wall is at least about 
1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall. Furthermore, the comer portion of 
the outermost cell provided With the ?lling body desirably 
comprises a comer portion constituted by the outer edge 
Wall; and a comer portion constituted by the outer edge Wall 
and the cell Wall. 

[0104] In the exhaust gas purifying device, desirably, 
either one of the both end portions of each of the cells is 
sealed. 

[0105] Further, at least one outer corner at the outer 
periphery of the porous ceramic members desirably has a 
shape of a chamfered comer, and the outer comer in the 
longitudinal direction of the porous ceramic members desir 
ably has a shape of a chamfered corner. 

[0106] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells. Also, the ratio of the length of a 
chamfered portion of the shape of a chamfered corner With 
respect to the length of one side of the porous ceramic 
members is desirably at least about 0.8% and at most about 
7.5%, in a cross-section perpendicular to the cells. 

[0107] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0108] It is desirable that the length of one side of the 
almost right triangle shape is at least about 5% and at most 
about 40% of the length of one side of the outermost cell. 

[0109] The thickness of the cell Wall is desirably at least 
about 0.1 mm and at most about 0.4 mm, and more desirably 
the thickness of the cell Wall is in the range of about 0.2 mm 
to about 0.3 mm. 

[0110] Further, desirably, on the honeycomb structured 
body of the exhaust gas purifying device, a catalyst is 
supported. 
[0111] The exhaust gas purifying device of the present 
invention comprises 

[0112] a honeycomb structured body in Which a plurality 
of porous ceramic members are combined With one another 
by interposing an adhesive layer, each of the porous ceramic 
members having a plurality of cells placed in parallel With 
one another in a longitudinal direction With a cell Wall 
therebetWeen and having an outer edge Wall on the outer 
edge surface thereof; 

[0113] a casing that covers the periphery of the honey 
comb structured body; and 

[0114] a holding sealing material that is placed betWeen 
the honeycomb structured body and the casing, 
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[0115] one end of the casing at an exhaust gas inlet side 
being connected to an introducing pipe that is connected to 
an internal combustion system, 

[0116] the other end of the casing being connected to an 
exhaust pipe that is connected to the outside, 

[0117] Wherein 

[0118] the plurality of porous ceramic members comprise 
at least tWo kinds of porous ceramic members having 
different shapes, 

[0119] each of the porous ceramic members has a ?lling 
body Which is provided so as to ?ll in at least one comer 
portion of at least one outermost cell of the porous ceramic 

members, 
[0120] a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells is an 
almost tetragon, and 

[0121] a cross-sectional shape of the ?lling body at the 
face orthogonal to the longitudinal direction of the cells is an 
almost right triangle. 

[0122] In the exhaust gas purifying device, desirably, the 
thickness of the outer edge Wall of the porous ceramic 
members is greater than the thickness of the cell Wall, and 
desirably the thickness of the outer edge Wall is at least about 
1.3 times and at most about 3.0 times greater than the 
thickness of the cell Wall. Furthermore, the corner portion of 
the outermost cell provided With the ?lling body desirably 
comprises a corner portion constituted by the outer edge 
Wall; and a comer portion constituted by the outer edge Wall 
and the cell Wall. 

[0123] In the exhaust gas purifying device, desirably, 
either one of the both end portions of each of the cells is 
sealed. 

[0124] Further, at least one outer corner at the outer 
periphery of the porous ceramic members desirably has a 
shape of a chamfered comer, and the outer comer in the 
longitudinal direction of the porous ceramic members desir 
ably has a shape of a chamfered corner. 

[0125] Moreover, the length of a chamfered portion of the 
shape of a chamfered comer is desirably at least about 0.3 
mm and at most about 2.5 mm in a cross-section perpen 
dicular to the cells. Also, the ratio of the length of a 
chamfered portion of the shape of a chamfered comer With 
respect to the length of one side of the porous ceramic 
members is desirably at least about 0.8% and at most about 
7.5%, in a cross-section perpendicular to the cells. 

[0126] Moreover, the porous ceramic members desirably 
have an aperture ratio of the cells of about 60% or more at 
a cross-section perpendicular to the longitudinal direction. 

[0127] It is desirable that the length of one side of the 
almost right triangle shape is at least about 5% and at most 
about 40% of the length of one side of the outermost cell. 

[0128] The thickness of the cell Wall is desirably at least 
about 0.1 mm and at most about 0.4 mm, and more desirably 
the thickness of the cell Wall is in the range of about 0.2 mm 
to about 0.3 mm. 

[0129] Further, desirably, on the honeycomb structured 
body of the exhaust gas purifying device, a catalyst is 
supported. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0130] FIG. 1 is a perspective vieW that schematically 
shows one example of the honeycomb structured body 
according to an embodiment of the present invention. 

[0131] FIG. 2A is a perspective vieW showing one 
example of a porous ceramic member Which constitutes the 
honeycomb structured body according to an embodiment of 
the present invention, and FIG. 2B is a cross-sectional vieW 
taken along line A-A of FIG. 2A. 

[0132] FIG. 3 is a front vieW that schematically shoWs an 
end face of one example of the porous ceramic member 
shoWn in FIG. 2. 

[0133] FIG. 4 is a cross-sectional vieW that schematically 
shoWs one example of an exhaust gas purifying device in 
Which the honeycomb structured body according to an 
embodiment of the present invention is installed. 

DESCRIPTION OF THE EMBODIMENTS 

[0134] The honeycomb structured body according to the 
embodiments of the present invention is a honeycomb 
structured body in Which a plurality of porous ceramic 
members are combined With one another by interposing an 
adhesive layer, each of the porous ceramic members having 
a plurality of cells placed in parallel With one another in a 
longitudinal direction With a cell Wall therebetWeen and 
having an outer edge Wall on the outer edge surface thereof, 
Wherein each of the porous ceramic members has a ?lling 
body Which is provided so as to ?ll in at least one comer 
portion of at least one outermost cell of the porous ceramic 
members, a cross-sectional shape of the outermost cell at the 
face orthogonal to the longitudinal direction of the cells is an 
almost tetragon, and a cross-sectional shape of the ?lling 
body at the face orthogonal to the longitudinal direction of 
the cells is an almost right triangle. 

[0135] Referring to the ?gures, the honeycombs structured 
body according to the embodiments of the present invention 
Will be described beloW. 

[0136] FIG. 1 is a perspective vieW that schematically 
shoWs one example of the honeycomb structured body 
according to an embodiment of the present invention; FIG. 
2A is a perspective vieW shoWing one example of a porous 
ceramic member Which constitutes the honeycomb struc 
tured body according to an embodiment of the present 
invention shoWn in FIG. 1, and FIG. 2B is a cross-sectional 
vieW taken along line A-A of the porous ceramic member 
shoWn in FIG. 2A. 

[0137] As shoWn in FIG. 1, in a honeycomb structured 
body 10, a plurality of porous ceramic members 20 com 
prising silicon carbide based ceramics and the like are 
combined With one another by interposing a sealing material 
layer (adhesive layer) 11 to form a cylindrical ceramic block 
15, and a sealing material layer (coating layer) 12 is formed 
on the periphery of the ceramic block 15. 

[0138] With respect to the honeycomb structured body 10 
shoWn in FIG. 1, although the shape of the ceramic block is 
a cylindrical shape, the shape of the ceramic block of the 
present invention is not limited to the cylindrical shape as 
long as it has a shape of a pillar, and may be, for example, 
a cylindroid shape, a rectangular pillar shape or the like, and 
also may be any other shape. 
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[0139] As shoWn in FIGS. 2A and 2B, in the porous 
ceramic member 20, a honeycomb unit comprises a plurality 
of cells 21 placed in parallel With one another in the 
longitudinal direction (the direction shoWn by an arroW a in 
FIG. 2A) With a cell Wall 23b therebetWeen as Well as an 
outer edge Wall 2311 formed on the outer edge surface, and 
in this honeycomb unit, either of the end portions of the cells 
21 is sealed With a plug 22 so that cell Walls 23b that separate 
the cells 21 are alloWed to function as ?lters. In other Words, 
each of the cells 21 formed in the porous ceramic member 
20 has either one of the end portions on the inlet side or the 
outlet side of exhaust gases sealed With the plug 22 as shoWn 
in FIG. 2B so that exhaust gases that have ?oWed into one 
of the cells 21 are alloWed to How out of another cell 21 after 
surely having passed through a cell Wall 23b that separates 
the cells 21. 

[0140] FIG. 3 is a front vieW that shoWs an enlarged vieW 
of only an end face of one example of the porous ceramic 
member shoWn in FIG. 2A. 

[0141] As shoWn in FIG. 3, a ?lling body having a 
cross-sectional shape of a right triangle is provided at the 
corner portion of the outermost cell 2111 having a tetragonal 
cross-section of the porous ceramic member 20. The comer 
portion provided With the ?lling body comprises a comer 
portion constituted by the outer edge Wall 2311, and a comer 
portion constituted by the outer edge Wall 2311 and the cell 
Wall 23b. 

[0142] As described above, by forming a ?lling body 
having a cross-sectional shape of a right triangle at the 
corner portion of the outermost cell 2111 having a tetragonal 
cross-section of the porous ceramic member, it becomes 
easier to secure the strength of the porous ceramic member, 
and further becomes possible to secure the aperture ratio 
Without reducing the thickness of the cell Wall; therefore, it 
becomes possible to keep the pressure loss at a loW level, 
and damages such as cracks and the like can be prevented 
more easily from occurring. 

[0143] In particular, the right triangle is desirably an 
isosceles right triangle because With this shape, the shape of 
the ?lling body becomes symmetrical across the comer 
portion, and the Weight balance and the balance of thermal 
conductivity around the corner portion tend to become 
excellent, and therefore it becomes possible to ef?ciently 
disperse heat and stress applied to the porous ceramic 
member. 

[0144] Here, the porous ceramic member shoWn in FIG. 3 
is provided With a ?lling body having a cross-sectional 
shape of a right triangle at predetermined comer portions of 
the outermost cells 2111 that have a tetragonal cross-section, 
and the rest of the cells 21b have a tetragon shape; hoWever, 
the porous ceramic member 20 constituting the honeycomb 
structured body 10 of the present invention may be provided 
With a ?lling body having a cross-sectional shape of a right 
triangle at all the corner portions of the outermost cells 2111 
that have a tetragonal cross-section, and the rest of the cells 
21b having a tetragonal shape may also be provided With the 
?lling body having a cross-sectional shape of a right triangle 
at a portion of or all of its comer portions. 

[0145] In the outermost cell 2111, the length (L2 in FIG. 3) 
of one side of the ?lling body having a right triangle shape 
is desirably at least about 5% and at most about 40% of the 
length (L1 in FIG. 3) of one side of the outermost cell 2111 
having a tetragonal shape. 
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[0146] The length L2 of about 5% or more may prevent the 
case in Which effects of forming ?lling bodies can not be 
enjoyed, Whereas the length L2 of about 40% or less tends to 
prevent the outermost cells from becoming too small. 

[0147] For example, When the length of one side of the 
outermost cell 21a before providing the ?lling body is about 
1.2 mm, the length L2 of one side of the ?lling body having 
a right triangle shape is desirably at least about 0.06 mm and 
at most about 0.48 mm. 

[0148] The porous ceramic member 20 may have a thick 
ness (L3 in FIG. 3) of the outer edge Wall 23a greater than 
the thickness (L4 in FIG. 3) of the cell Wall 23b in the 
cross-section perpendicular to the longitudinal direction. In 
FIG. 3, the cell Wall 23b refers to all the cell Walls except the 
outer edge Wall 23a. 

[0149] The thickness L3 of the outer edge Wall 2311 is not 
necessarily greater than the thickness L4 of the cell Wall 23b; 
hoWever, such an arrangement is desirable because a high 
aperture ratio can be maintained and improved strength can 
also be secured more easily, and for example, damages such 
as chips caused from the porous ceramic members contact 
ing each other can more than ever and easily be prevented 
from occurring. 

[0150] The thickness L3 of the outer edge Wall 2311 is 
desirably at least about 1.3 times and at most about 3.0 times 
greater than the thickness L4 of the cell Wall 23b. 

[0151] The thickness L3 of about 1.3 times or more the 
thickness of the thickness L4 may have dif?culty in prevent 
ing the porous ceramic member from enjoying the effects of 
securing strength, and the thickness L3 about 3.0 times or 
less the thickness of the thickness L4 tends to prevent 
damages such as cracks in the cell Walls at the center portion 
since it tends to become unnecessary to loWer the thickness 
of the cell Walls at the center portion in order to secure the 
aperture ratio. 

[0152] The loWer limit value of the thickness L4 of the cell 
Wall 23b is desirably about 0.1 mm and the upper limit value 
thereof is desirably about 0.4 mm. 

[0153] With the thickness L4 of the cell Wall 23b of about 
0.1 mm or more, the strength of the cell Wall 23b is 
prevented from becoming too loW to cause damages such as 
cracks, Whereas the thickness L4 of the cell Wall 23b of about 
0.4 mm or less makes it easier to maintain a high aperture 
ratio, and resultantly prevent the pressure loss to become too 
high. 

[0154] The thickness L4 of the cell Wall 23b more desir 
ably has a loWer limit value of about 0.2 mm and an upper 
limit value of about 0.3 mm. 

[0155] In the porous ceramic member 20, either one end 
portion of the tWo end portions of each of the cells 21 is 
sealed With a plug 22; hoWever, in the honeycomb structured 
body according to the embodiments of the present invention, 
an end portion of each of the cells in the porous ceramic 
member is not necessarily sealed, and the end portion may 
be sealed depending on the use of the honeycomb structured 
body. 

[0156] Speci?cally, for example, When the honeycomb 
structured body according to the embodiments of the present 
invention is used as DPF (Diesel Particulate Filter), an end 
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portion of the cell is desirably sealed, Whereas the honey 
comb structured body according to the above-mentioned 
embodiments used as a catalyst supporting carrier is not 
necessarily sealed at the end portion of the cell. 

[0157] According to the honeycomb structured body in 
accordance With the embodiments of the present invention, 
among the outermost cells , it is satisfactory if there is at 
least one outer most cell provided With a ?lling body on at 
least one comer portion thereof; hoWever, the number of 
such cells is desirably as large as possible, and it is more 
desirable if all the outermost cells are provided With the 
?lling body on at least one corner portion thereof. 

[0158] The porous ceramic member 20 constituting the 
honeycomb structured body according to the embodiments 
of the present invention desirably has at least one outer 
corner that has a shape of a chamfered comer. 

[0159] The outer comer of the porous ceramic member 20 
having a shape of a chamfered corner makes it more di?icult 
for cracks to be generated. The reason for this has not been 
made clear, but in the honeycomb structured body according 
to the embodiments of the present invention, the reason is 
presumably because the stress imposed on the porous 
ceramic member 20 can be made smaller more easily due to 
the shape of its outer corner (i.e., a shape of a chamfered 
corner), compared to the case in Which the outer comer is a 
sharp comer, thereby making it dif?cult for cracks to be 
generated. 
[0160] In the present speci?cation, the phrase “a shape of 
a chamfered comer” refers to a shape in Which a diagonal 
surface including ?at and curved surfaces is formed at a 
corner made by the intersection of tWo surfaces. 

[0161] In the honeycomb structured body according to the 
embodiments of the present invention, it is desirable that at 
least one outer comer of the porous ceramic member 20 has 
a shape of a chamfered corner; hoWever, the more outer 
corners having the shape of a chamfered corner there are the 
more preferable, and it is most desirable When all of the 
outer corners in the longitudinal direction of the porous 
ceramic member 20 have the shape of a chamfered comer, 
as shoWn in FIG. 2A. 

[0162] The shape of the chamfered comer is not particu 
larly limited and may be a shape of a chamfered corner in 
Which the chamfered portion is a ?at surface (a shape of a 
C-chamfered corner), or a shape of a chamfered corner in 
Which the chamfered portion is a curved surface; hoWever, 
the shape of a chamfered comer in Which the chamfered 
portion is a curved surface is desirably applied, due to the 
fact that it is superior in stress relaxation properties and 
particularly, it is more desirable to employ a shape of a 
R-chamfered comer in Which the shape of the cross-section 
perpendicular to the cells forms an arc (see FIG. 2A). 

[0163] The loWer limit value of a length L6 of the cham 
fered portion in the cross-section perpendicular to the cells 
is desirably about 0.3 mm, and the upper limit value thereof 
is desirably about 2.5 mm. The loWer limit value is more 
desirably set to about 0.5 mm and the upper limit value is 
more desirably set to about 1.5 mm. In the cross-section 
perpendicular to the cells, the loWer limit of the ratio of the 
length L6 of the chamfered portion With respect to a length 
L5 of one side of the porous ceramic member 20 is desirably 
about 0.8%, and the upper limit thereof is desirably about 



US 2007/0128405 A1 

7.5%. More desirably, the lower limit is set to about 2.5% 
and the upper limit is set to about 6% (see FIG. 2A). 

[0164] According to the honeycomb structured body in 
accordance With the embodiments of the present invention, 
in the porous ceramic member 20, the aperture ratio of the 
cells at a cross-section perpendicular to the longitudinal 
direction is desirably set to about 60% or more. 

[0165] The aperture ratio of about 60% or more may 
prevent the pressure loss in the honeycomb structured body 
from increasing. 

[0166] The more desirable loWer limit value is about 63% 
and the most desirable loWer limit value is about 65%. 

[0167] The aperture ratio of the cells used here means the 
ratio occupied by cells in a cross-section perpendicular to 
the longitudinal direction of the porous ceramic member 20. 
The above-mentioned perpendicular cross-section refers to a 
cross-section that is not sealed by a plug. 

[0168] The porous ceramic member is mainly made of 
porous ceramics, and examples of the material include 
nitride ceramics such as aluminum nitride, silicon nitride, 
boron nitride and titanium nitride; carbide ceramics such as 
silicon carbide, Zirconium carbide, titanium carbide, tanta 
lum carbide and tungsten carbide; and oxide ceramics such 
as alumina, Zirconia, cordierite, mullite, silica and aluminum 
titanate, and the like. Here, the porous ceramic member may 
be formed as a composite body of silicon and silicon 
carbide. In the case Where the composite body of silicon and 
silicon carbide is used, silicon is desirably added thereto to 
make up to at least about 0% by Weight and at most about 
45% by Weight of the entire body. 

[0169] With respect to the material of the porous ceramic 
member, a silicon carbide based ceramic Which is superior 
in heat resistance and mechanical characteristics, and in 
addition, has a high thermal conductivity, is desirably used. 
Here, the silicon carbide based ceramic refers to a material 
having a silicon carbide content of about 60% by Weight or 
more. 

[0170] With respect to the average pore diameter of the 
porous ceramic member, although not particularly limited, 
the loWer limit value is desirably set to about 1 um, and the 
upper limit value is desirably set to about 50 pm. More 
desirably, the loWer limit value is set to about 5 pm, and the 
upper limit value is set to about 30 pm. The average pore 
diameter of about 1 pm or more tends to prevent the pres sure 
loss from becoming high, Whereas the average pore diameter 
of about 50 pm or less prevents PM from easily passing 
through the pores, so that the PM are surely captured and the 
capture ef?ciency of PM may be prevented from being 
deteriorated more easily. 

[0171] With respect to the porosity of the porous ceramic 
member, although not particularly limited, the loWer limit 
thereof is desirably set to about 40%, and the upper limit 
thereof is desirably set to about 70%. The more desirable 
loWer limit is about 45% and the more desirable upper limit 
is about 60%. The porosity of about 40% or more tends to 
prevent the pores of the honeycomb structured body from 
being clogged, Whereas the porosity about 70% or less may 
prevent the strength of the honeycomb structured body from 
deteriorating so that it can be prevented from being 
destroyed easily. 
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[0172] Here, the porosity can be measured through knoWn 
methods such as a mercury injection method, Archimedes 
method and a measuring method using a scanning electron 
microscope (SEM) 
[0173] The area of a cross-section perpendicular to the 
longitudinal direction of the porous ceramic member is not 
particularly limited, but normally the cross-section With the 
area of at least about 5 cm2 and at most about 50 cm2 is 
desirably used. 

[0174] The area of about 5 cm2 or more makes it di?icult 
to reduce an effective ?ltration area as ?lter, Whereas the 
area about 50 cm2 or less tends to prevent damage such as 
cracks due to thermal stress from generating upon produc 
tion and in use. 

[0175] The plug 22 that seals the end portion of the porous 
ceramic member and the cell Wall 23b (outer edge Wall 2311) 
are desirably made from the same porous ceramic material. 
With this arrangement, the contact strength betWeen the tWo 
members tend to increase, and moreover, by adjusting the 
porosity of the plug 22 in the same manner as the cell Walls 
23b (outer edge Walls 2311), it becomes possible to properly 
adjust the coe?icient of thermal expansion of the cell Walls 
23b (outer edge Walls 23a) and the coef?cient of thermal 
expansion of the plug 22 so that it becomes easier to prevent 
a gap from being generated betWeen the plug 22 and the cell 
Walls 23b (outer edge Walls 2311) due to a thermal stress upon 
production and in use and also to prevent cracks from 
occurring in the plug 22 and in portions of the cell Walls 23b 
(outer edge Walls 2311) that are made in contact With the plug 
22. 

[0176] With respect to the length of the plug 22, although 
not particularly limited, in the case Where the plug 22 is 
made from porous silicon carbide, for example, the loWer 
limit value is desirably set to about 1 mm, Whereas the upper 
limit value is desirably set to about 20 mm. 

[0177] The length of the plug of about 1 mm or more may 
enable a more secure sealing of the end portion of the cells 
more easily, Whereas the length of the plug about 20 mm or 
less tends to prevent the effective ?ltration area of the 
honeycomb structured body from being deteriorated. 

[0178] More desirably, the loWer limit value of the length 
of the plug is about 2 mm and the upper limit value thereof 
is about 10 mm. 

[0179] In the honeycomb structured body 10, the sealing 
material layer (adhesive layer) 11 is formed betWeen the 
porous ceramic members 20, alloWing to have a function 
that prevents leakage of exhaust gases, and also functions as 
a bonding material used for binding a plurality of the porous 
ceramic members 20 to one another. On the other hand, the 
sealing material layer (coat layer) 12, Which is formed on the 
peripheral face of the ceramic block 15, is also alloWed to 
function as a plug used for preventing exhaust gases passing 
through the cells from leaking from the peripheral face of the 
ceramic block 15 When the honeycomb structured body 10 
is placed in an exhaust passage of an internal combustion 
engine, and is also alloWed to function as an reinforcing 
member used for adjusting the external shape of the ceramic 
block 15 as Well as strengthening the peripheral portion of 
the ceramic block 15. 

[0180] Here, in the honeycomb structured body 10, the 
adhesive layer 11 and the coat layer 12 may be formed by 
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using the same material, or may be formed by using different 
materials. In the case Where the adhesive layer 11 and the 
coat layer 12 are made from the same material, the com 
pounding ratio of the materials may be the same or may be 
different. Moreover, the material may have either a dense 
structure or a porous structure. 

[0181] Examples of the material used for forming the 
adhesive layer 11 and the coat layer 12 include, although not 
particularly limited, a material made from inorganic ?bers 
and/or inorganic particles in addition to an inorganic binder 
and an organic binder. 

[0182] Examples of the above-mentioned inorganic binder 
include silica sol, alumina sol and the like. Each of these 
materials may be used alone, or tWo or more kinds of these 
may be used in combination. Among the above-mentioned 
inorganic binders, silica sol is more desirably used. 

[0183] Examples of the organic binder include polyvinyl 
alcohol, methyl cellulose, ethyl cellulose, carboxymethyl 
cellulose and the like. Each of these may be used alone or 
tWo or more kinds of these may be used in combination. 
Among the organic binders, carboxymethyl cellulose is 
more desirably used. 

[0184] Examples of the inorganic ?bers include ceramic 
?ber such as alumina, silica, silica-alumina, glass, potassium 
titanate, aluminum borate, and the like. Examples thereof 
may further include Whiskers made of alumina, silica, Zir 
conia, titania, ceria, mullite, silicon carbide and the like. 
Each of these may be used alone, or tWo or more kinds of 
these may be used in combination. Among the inorganic 
?bers, alumina ?bers are more desirably used. 

[0185] Examples of the inorganic particles include car 
bides, nitrides and the like, more speci?cally, inorganic 
poWder, made from silicon carbide, silicon nitride, boron 
nitride and the like. Each of these may be used alone, or tWo 
or more kinds of these may be used in combination. Among 
the above-mentioned inorganic particles, silicon carbide, 
Which is superior in thermal conductivity, is more desirably 
used. 

[0186] Moreover, balloons that are ?ne holloW spheres 
comprising oxide-based ceramics and a pore-forming agent 
such as spherical acrylic particles or graphite may be added 
to the above-mentioned paste used for forming the sealing 
material layer, if necessary. 

[0187] Examples of the above-mentioned balloons 
include, although not particularly limited, alumina balloons, 
glass micro-balloons, shirasu balloons, ?yash balloons (FA 
balloons), mullite balloons and the like. Among these, 
alumina balloons are more desirably used. 

[0188] Moreover, a catalyst may be supported on the 
honeycomb structured body according to the embodiments 
of the present invention. 

[0189] In the honeycomb structured body according to the 
embodiments of the present invention, by supporting a 
catalyst that enables converting of toxic gas components 
such as CO, HC, NOx in exhaust gases, it becomes possible 
to suf?ciently convert toxic gas components in exhaust gases 
through a catalytic reaction. Further, by supporting a catalyst 
that helps the burning of PM, it becomes possible to burn 
and remove the PM easily. Consequently, the honeycomb 
structured body according to the embodiments of the present 
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invention makes it possible to improve the performance of 
converting gas components in exhaust gases, and further to 
reduce the energy for burning the PM. 

[0190] Examples of the catalyst include a catalyst made of 
noble metals such as platinum, palladium, rhodium, 
although not particularly limited thereto. The catalyst may 
be supported by including an element such as an alkali metal 
(Group 1 in Element Periodic Table), an alkali earth metal 
(Group 2 in Element Periodic Table), a rare-earth element 
(Group 3 in Element Periodic Table) and a transition metal 
element, in addition to the above-mentioned noble metals. 

[0191] Moreover, When the above-mentioned catalyst is 
adhered to the honeycomb structured body according to the 
above-mentioned embodiments, the catalyst may be adhered 
thereto after the surface has been preliminarily coated With 
a catalyst supporting layer made of alumina or the like. With 
this arrangement, the speci?c surface area is made greater so 
that the degree of dispersion of the catalyst is improved and 
it becomes possible to increase the reaction sites of the 
catalyst. Furthermore, it becomes possible to prevent sin 
tering of the catalyst metal by the catalyst supporting layer. 

[0192] Examples of the material for the catalyst support 
ing layer include oxide ceramics, such as alumina, titania, 
Zirconia and silica. 

[0193] Here, the honeycomb structured body according to 
the embodiments of the present invention With catalyst 
supported thereon is alloWed to function as a gas purifying 
device in the same manner as conventionally knoWn DPFs 
(Diesel Particulate Filters) With a catalyst. Therefore, With 
respect to the case Where the honeycomb structured body 
according to the embodiments of the present invention is 
used also as a catalyst supporting carrier, detailed descrip 
tion of the functions thereof is omitted. 

[0194] A honeycomb structured body is required to have a 
loW pressure loss as its basic characteristics. Effective means 
to reduce pressure loss include increasing porosity, increas 
ing aperture ratio, and the like. HoWever, a higher porosity, 
for example, presumably may easily cause deterioration of 
strength, and in a case Where the porosity is raised, While a 
reinforcing member is provided at cell Walls of all the cells, 
With the thickness of the cell Walls being unchanged, for the 
purpose of securing the strength of the honeycomb struc 
tured body, there is a problem that the aperture ratio tends to 
be deteriorated, causing an increase in the pressure loss. 

[0195] Moreover, When the reinforcing members are pro 
vided While securing the aperture ratio so as to avoid an 
increase in the pressure loss, the thickness of the cell Walls 
needs to be reduced, and in such a case, it tends to become 
dif?cult to secure the strength of the honeycomb structured 
body. 

[0196] In contrast, in the honeycomb structured body 
according to the present invention, it becomes possible to 
simultaneously ensure the suppression of the pressure loss at 
a loW level and the securing of the strength, Which are the 
characteristics contradictory to each another. 

[0197] Namely, the honeycomb structured body according 
to the present invention makes it possible to secure the 
aperture ratio, suppress the pressure loss and at the same 
time to secure the strength by forming the shape of a space 
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formed by a portion of the cells in a porous ceramic member 
constituting a honeycomb structured body into a speci?c 
shape. 
[0198] Further, When an external force is applied to a 
conventional honeycomb structured body, presumably stress 
is focused on corner portions of cells, and cracks occur from 
this focal point of stress; hoWever, according to the honey 
comb structured body in accordance With the embodiments 
of the present invention, a porous ceramic member consti 
tuting the honeycomb structured body is provided With a 
?lling body Which ?lls in at least one corner portion of at 
least one outermost cell, and the cross-sectional shape of the 
outermost cell at the face orthogonal to the longitudinal 
direction of the cells is an almost tetragon, While the 
cross-sectional shape of the ?lling body at the face orthogo 
nal to the longitudinal direction of the cells is an almost right 
triangle; therefore, it is presumed that it becomes dif?cult for 
stress to be focused on the comer portion and thus cracks 
hardly occur. Moreover, the ?lling body at the corner portion 
also functions as a reinforcing body to reinforce the cell 
Walls, With the result that it becomes possible to avoid 
deformation of the cell Walls, thereby reducing the occur 
rence of cracks even When an external stress is applied to the 
porous ceramic members. 

[0199] Moreover, When the aperture ratio of the pores is 
set to a high rate, that is, to the aperture ratio of about 60% 
or more, it becomes possible for cracks to be prevented from 
being generated; thus, it becomes possible to keep the 
pressure loss at a loW level, secure the strength of the 
honeycomb structured body and, by suppressing the uneven 
ness in the discharged amount of material paste during 
extrusion-molding, further prevent damages such as cracks 
and the like from occurring. In addition, it becomes possible 
to avoid the occurrence of damage such as chips caused due 
to grasp by machine in the manufacturing process or contact 
betWeen the ceramic members. 

[0200] Next, the folloWing description Will discuss a 
method for manufacturing the honeycomb structured body 
according to the above-mentioned embodiments. 

[0201] First, an extrusion-molding process is carried out 
by using a material paste mainly comprising the above 
mentioned ceramic material so that a rectangular-pillar 
shaped ceramic molded body is manufactured. 

[0202] With respect to the material paste, although not 
particularly limited, such paste as to set the porosity of 
porous ceramic members after production to at least about 
40% and at most about 70% is desirably used, and for 
example, a material paste prepared by adding a binder, a 
dispersant solution and the like to poWder (ceramic poWder) 
containing the above-mentioned ceramics may be used. 

[0203] With respect to the particle diameter of the ceramic 
poWder, although not particularly limited, those Which are 
less susceptible to shrinkage in the succeeding ?ring process 
are desirably used, and for example, those poWders, pre 
pared by combining 100 parts by Weight of poWders having 
an average particle diameter of at least about 3 pm and at 
most about 70 pm with at least about 5 parts by Weight and 
at most about 65 parts by Weight of poWders having an 
average particle diameter of at least about 0.1 pm and at 
most about 1.0 pm, are preferably used. 

[0204] Here, an oxidiZing process may be carried out on 
the ceramic poWder. 
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[0205] Examples of the above-mentioned binder include, 
although not particularly limited, methyl cellulose, car 
boxymethyl cellulose, hydroxyethyl cellulose, polyethylene 
glycol and the like. 

[0206] In general, the compounding amount of the above 
mentioned binder is desirably set to at least about 1 part by 
Weight and at most about 15 parts by Weight With respect to 
100 parts by Weight of the ceramic poWder. 

[0207] Examples of the dispersant solution include, 
although not particularly limited, an organic solvent such as 
benZene, alcohol such as methanol, Water, and the like. 

[0208] An appropriate amount of the above-mentioned 
dispersant solution is mixed therein so that the viscosity of 
the material paste is set Within a ?xed range. 

[0209] The ceramic poWder, the binder and dispersant 
solution are mixed by an attritor or the like, and suf?ciently 
kneaded by a kneader or the like, and then the resulting 
material paste is extrusion-molded. 

[0210] Moreover, a molding auxiliary may be added to the 
material paste, if necessary. 

[0211] Examples of the molding auxiliary include, 
although not particularly limited, ethylene glycol, dextrin, 
fatty acid, fatty acid soap, polyvinyl alcohol and the like. 

[0212] Furthermore, balloons that are ?ne holloW spheres 
comprising oxide-based ceramics and a pore-forming agent 
such as spherical acrylic particles and graphite may be added 
to the above-mentioned material paste. 

[0213] Examples of the above-mentioned balloons 
include, although not particularly limited, alumina balloons, 
glass micro-balloons, shirasu balloons, ?yash balloons (FA 
balloons), mullite balloons and the like. Among these, 
alumina balloons are more desirably used. 

[0214] In this process, for carrying out extrusion molding, 
a die is select so as to form a shape in Which corner portions 
of the tetragonal cells are provided With the ?lling body of 
Which the cross-sectional shape is a right triangle. 

[0215] Thus, When a molded body of a porous ceramic 
member having the above-mentioned shapes is manufac 
tured through extrusion-molding, it becomes possible to 
solve the problems mentioned beloW. 

[0216] Here, the ?ling body may be provided in the 
extrusion molding process as mentioned above, and also 
may be provided separately in a process after extrusion 
molding, for example, in a process of providing a plug 
described beloW; hoWever, it is desirable to provide the 
?lling body in the extrusion molding process, because an 
excellent productivity can be obtained. 

[0217] That is, as With the porous ceramic member (hon 
eycomb structured body) disclosed in the conventional art, 
When the shape of all the cells are formed so as to be 
provided With a ?lling body having the cross-sectional shape 
of a right triangle at the respective comer portions of the 
tetragonal cells, there is easily caused an unevenness in the 
discharged amount of the extruded material paste depending 
on the discharged portion, to thereby cause a case in Which 
the extruded molded body is Warped. Further, a case in 
Which each of the side faces of the ceramic molded body 
forms a concaved shape toWards the inside of the molded 
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body, or a case in Which the cross-sectional shape of the 
ceramic molded body is formed into a shape in Which each 
of the sides located at the outer edge surface of the cross 
section has a shape concaved toWards the inside of the 
molded body tend to occur more easily. Therefore, reduction 
in the yield rate and damages such as cracks in the ?nal 
product tend to easily occur. 

[0218] Here, such problems occur because the discharged 
amount at the portion Where the ?lling body is formed is too 
large; hoWever, it can be considered that even making an 
attempt to reduce the discharged amount at the portion 
Where the ?lling body is formed tends to make it dif?cult to 
resolve the problems since it is dif?cult to reduce the siZe of 
a backside hole of the die to an unlimited extent because of 
its design. 

[0219] Further, for example, since it is dif?cult to con 
stantly maintain a uniform viscosity of the material paste, it 
is di?icult to maintain a uniform discharged amount, espe 
cially When the aperture ratio is set to a high rate. This may 
also be considered as one reason Why it is dif?cult to resolve 
the above-mentioned problem. 

[0220] In contrast, in the porous ceramic member consti 
tuting the honeycomb structured body according to the 
embodiments of the present invention, the ?lling body is 
formed to the outermost cell. Here, it is di?icult for the 
above-mentioned problems to occur, and a molded body 
having a predetermined shape can be manufactured more 
easily. 

[0221] Next, the above-mentioned ceramic molded body 
is dried by using a drier such as a microWave drier, a hot-air 
drier, a dielectric drier, a reduced-pressure drier, a vacuum 
drier and a freeZe drier so that a ceramic dried body is 
formed. Thereafter, a predetermined amount of plug material 
paste, Which forms plugs, is injected into the end portion on 
the outlet side of the inlet-side group of cells and the end 
portion on the inlet side of the outlet-side group of cells so 
that the cells are sealed. 

[0222] With respect to the plug material paste, although 
not particularly limited, such paste as to set the porosity of 
a plug produced through the succeeding processes to at least 
about 30% and at most about 75% is desirably used, and for 
example, the same paste as the above-mentioned material 
paste may be used. 

[0223] In this process, it becomes possible to adjust the 
length of the plug formed through the succeeding process 
esed by adjusting the amount of paste to be injected. 

[0224] Next, degreasing (for example, at the temperature 
of at least about 200° C. and at most about 500° C.) and 
?ring (for example, at the temperature of at least about 
14000 C. and at most about 2300° C.) under predetermined 
conditions are carried out on the ceramic dried body in 
Which the plug material paste is injected so that a porous 
ceramic member 20 constituted by a single sintered body as 
a Whole, comprising a plurality of cells that are longitudi 
nally placed in parallel With one another through cell Walls, 
in Which each of the cells has either one end portion sealed, 
is manufactured. 

[0225] Here, With respect to the degreasing and ?ring 
conditions of the ceramic dried body, it is possible to apply 
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conditions that have been conventionally used for manufac 
turing a ?lter made from porous ceramics. 

[0226] Next, an adhesive paste to form the adhesive layer 
11 is applied to each of the side faces of the porous ceramic 
member 20 With an even thickness to form an adhesive paste 
layer, and by repeating a process for successively piling up 
another porous ceramic member 20 on this adhesive paste 
layer, a porous ceramic member aggregated body having a 
predetermined siZe is manufactured. In order to secure the 
space betWeen the porous ceramic members 20, there is a 
method in Which a cavity holding member is attached to the 
surface of the porous ceramic member 20 and a plurality of 
the porous ceramic members 20 are combined With one 
another by interposing the cavity holding member so as to 
manufacture an aggregate body, and then an adhesive mate 
rial paste is injected into the cavity betWeen the porous 
ceramic members 20. 

[0227] With respect to the material for forming the adhe 
sive paste, since it has already been explained, the expla 
nation thereof is omitted. 

[0228] Next, the porous ceramic member aggregated body 
is heated so that the adhesive paste layer is dried and 
solidi?ed to form the adhesive layer 11. 

[0229] Moreover, by using a diamond cutter and the like, 
a cutting process is carried out on the porous ceramic 
member aggregated body in Which a plurality of the porous 
ceramic members 20 are bonded to one another by inter 
posing the adhesive layer 11 so that a ceramic block 15 
having a cylindrical shape is manufactured. Moreover, 
porous ceramic members varying in shape may be combined 
With one another and bonded through bonding materials so 
that a ceramic block having a cylindrical shape as a Whole 
is manufactured. 

[0230] By forming a sealing material layer 12 on the outer 
periphery of the ceramic block 15 by using the sealing 
material paste, a honeycomb structured body 10 in Which the 
sealing material layer 12 is formed on the outer periphery of 
the cylindrical ceramic block 15 having a plurality of the 
porous ceramic members 20 bonded to one another by 
interposing the adhesive layers 11. 

[0231] Thereafter, a catalyst is supported on the honey 
comb structured body, if necessary. The supporting process 
of a catalyst may be carried out on the porous ceramic 
member prior to the manufacturing of the aggregated body. 

[0232] In the case Where a catalyst is supported, desirably, 
an alumina ?lm having a large speci?c surface area is 
formed on the surface of the honeycomb structured body, 
and a co-catalyst as Well as a catalyst such as platinum is 
adhered to the surface of this alumina ?lm. 

[0233] With respect to the method for forming the alumina 
?lm on the surface of the honeycomb structured body, for 
example, a method in Which the honeycomb structured body 
is impregnated With a solution of a metal compound con 
taining aluminum such as Al (N03)3 and then heated and a 
method in Which the honeycomb structured body is impreg 
nated With a solution containing alumina poWder and then 
heated can be mentioned. 

[0234] With respect to the method for adhering the co 
catalyst, for example, a method in Which the honeycomb 
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structured body is impregnated With a solution of a metal 
compound containing rare earth element such as Ce (N03)3 
and then heated is proposed. 

[0235] With respect to the method for supporting the 
catalyst, for example, a method in Which the honeycomb 
structured body is impregnated With, for example, a nitric 
acid solution of diammine dinitro platinum 
([Pt(NH3)2(NO2)2] HNO3, platinum concentration: about 
4.53% by Weight) and then heated is proposed. 

[0236] Moreover, the catalyst may also be supported 
through a method in Which the catalyst is adhered to an 
alumina particle in advance, to impregnate the honeycomb 
structured body With a solution containing alumina poWder 
With a catalyst adhered thereto, and heat it thereafter. 

[0237] FIG. 4 is a cross-sectional vieW that schematically 
shoWs one example of an exhaust gas purifying device for a 
vehicle in Which the honeycomb structured body according 
to the embodiments of the present invention is installed. 

[0238] As shoWn in FIG. 4, an exhaust gas purifying 
device 40 is mainly constituted by a honeycomb structured 
body 10, a casing 41 that covers the periphery of the 
honeycomb structured body 10, and a holding sealing mate 
rial 42 that is placed betWeen the honeycomb structured 
body 10 and the casing 41; and connected to one end of the 
casing 41 on the exhaust gas inlet side is an introducing pipe 
43, Which is connected to an internal combustion system 
such as an engine, and connected to the other end of the 
casing 41 is an exhaust pipe 44 connected to the outside. 
Moreover, the arroWs in FIG. 4 shoW ?oWs of exhaust gases. 

[0239] Furthermore, in FIG. 4, the shape of the honey 
comb structured body 10 is not particularly limited, and may 
be cylindrical shape or cylindroid shape. In these cases, 
hoWever, the casings need to be formed into shapes Which ?t 
the shapes of the respective honeycomb structured bodies. 

[0240] In the exhaust gas purifying device 40 having the 
above-mentioned con?guration, exhaust gases discharged 
from the internal combustion system such as an engine, are 
directed into the casing 41 through the introducing pipe 43, 
and alloWed to How into the honeycomb structured body 10 
from inlet-side cells; after having passed through the parti 
tion Walls Where the PM are captured and being puri?ed 
thereby, the exhaust gases are discharged out of the honey 
comb structured body from outlet-side cells, and then dis 
charged to the outside through the exhaust pipe 44. 

[0241] Moreover, in an exhaust gas ?lter on Which a 
catalyst for purifying exhaust gases is supported, a toxic 
component, for example CO, HC, NOx and the like included 
in exhaust gases are converted to CO2, H2O, N2 and the like, 
respectively, and discharged outside the bodies. 

[0242] In the exhaust-gas purifying device 40, after a large 
quantity of PM have been accumulated on the partition Walls 
of the honeycomb structured body 10 to cause an increase in 
pressure loss, a regenerating process is carried out on the 
honeycomb structured body 10. 

[0243] In the regenerating process, gases, heated by using 
a heating means that is not shoWn herein, are alloWed to How 
into the honeycomb structured body so that the honeycomb 
structured body 10 is heated to burn and eliminate the PM 
accumulated on the partition Walls. Moreover, the particu 
lates may be burned and eliminated by using a post-inj ection 
system. 
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EXAMPLES 

[0244] The folloWing description Will discuss the present 
invention in detail by means of examples; hoWever, the 
present invention is not intended to be limited by these 
examples. 

Example 1 

[0245] An ot-type silicon carbide poWder having an aver 
age particle diameter of 22 um (hereinafter referred to as SiC 
coarse poWder) (6000 parts by Weight), 2570 parts by Weight 
of an ot-type silicon carbide poWder having an average 
particle diameter of 0.5 pm (hereinafter referred to as SiC 
?ne poWder), 700 parts by Weight of an organic binder 
(methyl cellulose), 300 parts by Weight of a pore forming 
agent (acrylic resin) having an average particle diameter of 
20 pm with pores formed therein, 330 parts by Weight of a 
lubricant (UNILUB, manufactured by NOF Corp.), 150 
parts by Weight of glycerin, and an appropriate amount of 
Water Were blended and evenly mixed to prepare a mixed 
material composition. This mixed composition Was charged 
into an extrusion molding apparatus, and extrusion molded 
to manufacture a raW molded body in Which comer portions 
of cells are provided With a ?lling body as shoWn in FIG. 2, 
and the comer portion of the molded body had the shape of 
a R-chamfered corner. 

[0246] Next, the above-mentioned raW molded bodies 
Were dried by using a microWave dryer or the like to prepare 
ceramic dried bodies, and predetermined cells Were then 
?lled With a plug material paste having the same composi 
tion as the composition used for extrusion-molding. 

[0247] Next, after these had been again dried by using a 
dryer, the resulting products Were degreased at 4000 C., and 
?red at 22000 C. in a normal-pressure argon atmosphere for 
3 hours to manufacture porous ceramic members 20, each of 
Which comprises a silicon carbide sintered body having a 
siZe of 34.3 mm><34.3 mm><l50 mm, the number of cells 21 
(cell density) of 46.5 pcs/cm2, a thickness of the cell Wall of 
0.241 mm, a thickness of the outer edge Wall of 0.400 mm, 
and an aperture ratio of 66.4%. Here, the length L2 of one 
side of a ?lling body having a right triangle shape (isosceles 
right triangle shape) provided at corner portions of a square 
shaped cell at a cross section perpendicular to the longitu 
dinal direction of the cells, Was set to 10% of the length Ll 
of one side of the cell before the ?lling body Was provided, 
and the length of the R-chamfered portion having a shape of 
a quarter circle and formed at the comer portion of the 
porous ceramic member 20 Was set to 1 mm. 

[0248] As in the present Example, the shape of the die may 
be appropriately selected so that the material is extrusion 
molded such that it has a shape of a chamfered corner in the 
?rst place. Altemately, the material may be extrusion 
molded such that it has a comer and after the extrusion 
molding, a process (cutting process using piano Wires, 
diamond cutters and the like, and a polishing process using 
a grinder and the like) may be carried out to form a shape of 
a chamfered corner. The timing at Which the shape of a 
chamfered corner is formed is not particularly limited, and 
may be carried out betWeen any of the processes of extru 
sion-molding, the degreasing process, drying process, and 
?ring process, or after the ?ring process as long as it is 
appropriately selected upon consideration of Working effi 
ciency; hoWever, extrusion-molding carried out by using a 
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die that forms a shape of a chamfered comer in the ?rst place 
is more ef?cient because there is no need to carry out a 
separate process after producing the die for extrusion 
molding. 

[0249] Next, by using a heat resistant adhesive paste 
containing 30% by Weight of alumina ?bers having an 
average ?ber length of 20 um, 21% by Weight of silicon 
carbide particles having an average particle diameter of 0.6 
um, 15% by Weight of silica sol, 5.6% by Weight of carboxy 
methyl cellulose and 28.4% by Weight of Water, a number of 
the porous ceramic members 20 Were bonded to one another, 
and this Was further dried at 1200 C., and Was cut by using 
a diamond cutter so that a cylindrical ceramic block 15 With 
an adhesive material layer having a thickness of 1 mm Was 
manufactured. 

[0250] Next, ceramic ?bers made from alumina silicate 
(shot content: 3%, average ?ber length: 100 um) (23.3% by 
Weight), Which served as inorganic ?bers, silicon carbide 
poWder having an average particle diameter of 0.3 um 
(30.2% by Weight), Which served as inorganic particles, 
silica sol (SiO2 content in the sol: 30% by Weight) (7% by 
Weight), Which served as an inorganic binder, carboxym 
ethyl cellulose (0.5% by Weight), Which served as an organic 
binder, and Water (39% by Weight) Were mixed and kneaded 
to prepare a sealing material paste. 

[0251] Next, a sealing material paste layer having a thick 
ness of 0.2 mm Was formed on the outer peripheral portion 
of the ceramic block 15 by using the above-mentioned 
sealing material paste. Further, this sealing material paste 
layer Was dried at 1200 C. so that a cylindrical aggregated 
honeycomb structured body 10 having a siZe of 143.8 mm 
in diameter><150 mm in length Was manufactured. 

[0252] Tables 1 and 2 shoW in detail the structures, shapes 
and dimensions of a porous ceramic member constituting the 
manufactured honeycomb structured body. In Table 2, (b) 
and (c) shoWn in the item of Table 1 mean that porous 
ceramic members each having the respective structures (b) 
and (c), Which Were described in detail in Table 1, Were 
manufactured, and the resulting porous ceramic members 
Were used. 

Examples 2 to 9 

[0253] The same processes as those of Example 1 Were 
carried out to manufacture a honeycomb structured body, 
except that the structure of the porous ceramic members, 
aperture ratio, thickness of cell Walls, thickness of outer 
edge Walls, cell density or ratio of the length of one side of 
a ?lling body to the length of one side of a cell before 
forming the ?lling body (hereinafter, referred to as ratio of 
one side of a ?lling body) Was changed as shoWn in Tables 
1 and 2. Here, When the outer corner Was formed into a shape 
of a chamfered comer, the shape of the chamfered corner 
Was a shape of a R-chamfered corner as in Example 1. 

Comparative Examples 1 to 7 

[0254] The same processes as those of Example 1 Were 
carried out to manufacture a honeycomb structured body, 
except that the structure of the porous ceramic members, 
aperture ratio, thickness of cell Walls, thickness of outer 
edge Walls, cell density or ratio of one side of a ?lling body 
to the length of one side of a cell Was changed as shoWn in 
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Tables 1 and 3. Here, When the outer comer Was formed into 
a shape of a chamfered comer, the shape of the chamfered 
corner Was a shape of a R-chamfered corner as in Example 

1. 

[0255] In Table 3, (a) to (e) shoWn in the item of Table 1 
mean that porous ceramic members each having the respec 
tive structures (a) to (e), Which Were described in detail in 
Table 1, Were manufactured, and the resulting porous 
ceramic members Were used. 

[0256] Moreover, With respect to the cross-sectional shape 
of the ?lling body, the expression “the hypotenuse of a right 
triangle is curved” means that the cross-sectional shape of 
the ?lling body Was a shape of a right triangle in Which a 
hypotenuse line connecting the tWo apexes on the acute 
angles is smoothly curved, and the hypotenuse is curved 
toWard the direction of the apex on the right angle of the 
right triangle, i.e., toWard the outside of the cell. 

[0257] The evaluations (measurement) mentioned beloW 
Were carried out on the honeycomb structured bodies 

obtained in Examples 1 to 9 and Comparative Examples 1 to 
7. 

(1) Measurement of Pressure Loss 

[0258] Each of the porous ceramic members relating to the 
Examples and the Comparative Examples Was connected to 
a bloWer, and gas (air How) Was passed there through at a 
How rate of 13 m/ s; thus the pressure loss in the honeycomb 
structured body Was measured. The results are as shoWn in 

Tables 2 and 3. 

(2) Occurrence of Cracks upon Regeneration 

[0259] After the honeycomb structured bodies according 
to the respective Examples and Comparative Examples Were 
made to capture 8 g/L of PM, a regenerating process Was 
carried out on the porous ceramic members, and the regen 
erated porous ceramic members Were observed for the 
presence or absence of cracks. The results Were as shoWn 

beloW in Tables 2 and 3. 

TABLE 1 

Structure of porous ceramic member 

constituting honeycomb structured body 

(a) Structure in Which outer edge Walls are made thicker 

(b) Structure in Which a ?lling body is provided at 

a comer portion constituted by an outer edge Wall 

of outermost cells and a corner portion constituted 

by an outer edge Wall and a cell Wall 

(0) Structure equipped With both the Structure (a) and 

the Structure (b) 

(d) Structure equipped With neither the Structure (a) 

nor the Structure (b) 

(e) Structure in Which a ?lling body is provided at 

all corner portions of all cells 
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[0260] 

TABLE 2 

Ratio of Occurrence 
Structure of porous ceramic member Cell Wall Outer edge one side of cracks 

Cross-sectional Chamfered corner Aperture Thickness Wall Thick- Cell of ?ll- upon captur 
Table shape of ?ll- of outer edge ratio L4 ness L3 density ing body Pressure ing 8 gL 

1 ing body surface *2 (%) (mm) (mm) (cpsi) (%) *1 loss of PM 

Example (c) Right triangle Present 66.4 0.24 0.40 326 10 8.2 Cracks not 
1 (R-chamfered present 

corner *2) 
Example (c) Right triangle Not present 66.4 0.24 0.40 326 10 8.2 Cracks merely 

2 present at 
the corner 

Example (c) Right triangle Present 66.4 0.24 0.40 326 5 8.2 Cracks not 
3 (R-chamfered present 

corner) 
Example (c) Right triangle Present 66.4 0.24 0.40 327 20 8.3 Cracks not 

4 (R-chamfered present 
corner) 

Example (c) Right triangle Present 66.4 0.23 0.40 327 30 8.3 Cracks not 
5 (R-chamfered present 

corner) 
Example (c) Right triangle Present 66.4 0.23 0.40 327 40 8.4 Cracks not 

6 (R-chamfered present 
corner) 

Example (c) Right triangle Present 60.0 0.30 0.40 325 10 8.4 Cracks not 
7 (R-chamfered present 

corner) 
Example (c) Right triangle Present 70.0 0.20 0.30 380 10 8.2 Cracks not 

8 (R-chamfered present 
corner) 

Example (b) Right triangle Present 66.4 0.25 0.25 321 10 8.2 Cracks not 
9 (R-chamfered present 

corner) 

Note) 
*1 ratio (%) of one side of ?lling body refers to the value of LZ/Ll as of the dimensions shoWn in FIG. 3 

Note) 
*2 a chamfered corner or a R-chamfered corner refers to the shape of a chamfered corner or the shape of a R-chamfered corner 

[0261] 

TABLE 3 

Ratio of Occurrence 
Structure of porous ceramic member Cell Wall Outer edge one side of cracks 

Cross-sectional Chamfered corner Aperture Thickness Wall Thick- Cell of ?ll- upon captur 
Table shape of ?ll- of outer edge ratio L4 ness L3 density ing body Pressure ing 8 gL 

1 ing body surface *2 (%) (mm) (mm) (cpsi) (%) *1 loss of PM 

Comparative (d) n/a Present 66.4 0.25 0.25 320 n/a 8.2 Cracks 

Example 1 (R-chamfered generated 
corner *2) 

Comparative (c) Right triangle Present 66.4 0.24 0.40 326 10 8.2 Cracks 
Example 2 With curved (R-chamfered generated 

hypotenuse corner) 
Comparative (c) Right triangle Not present 66.4 0.24 0.40 326 10 8.2 Cracks 
Example 3 With curved generated 

hypotenuse 
Comparative (c) Right triangle Present 57.0 0.33 0.40 325 10 10.0 Cracks not 
Example 4 (R-chamfered present 

corner) 
Comparative (a) n/a Present 66.4 0.24 0.40 326 n/a 8.2 Cracks 

Example 5 (R-chamfered generated 
corner) 

Comparative (b) Right triangle Present 66.4 0.25 0.25 321 10 8.2 Cracks 
Example 6 With curved (R-chamfered generated 

hypotenuse corner) 
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TABLE 3-continued 

Ratio of Occurrence 
Structure of porous ceramic member Cell wall Outer edge one side of cracks 

Cross-sectional Chamfered corner Aperture Thickness wall Thick- Cell of ?ll- upon captur 
Table shape of ?ll- of outer edge ratio L4 ness L3 density ing body Pressure ing 8 gL 

1 ing body surface *2 (%) (mm) (mm) (cpsi) (%) *1 loss of PM 

Comparative (e) Right triangle Present 66.4 0.24 0.24 320 10 10.5 Cracks 
Example 7 with curved (R-chamfered generated 

hypotenuse corner) 

Note) 
*1 ratio (%) of one side of the ?lling body refers to the value of L2/L1 as of the dimensions shown in FIG. 3 

Note) 
*2 a chamfered corner or a R-chamfered comer refers to the shape of a chamfered corner or the shape of a R-chamfered corner 

[0262] As shown in Table 2, in the honeycomb structured 
bodies according to the Examples (in the porous ceramic 
members constituting the honeycomb structured bodies), the 
pressure loss did not become low, and cracks did not occur 
at the time of capturing 8 g/L of PM, whereas in the 
honeycomb structured bodies according to the Comparative 
Examples (in the porous ceramic members constituting the 
honeycomb structured bodies), the pressure loss became 
high or cracks were likely to be generated. However, in 
Example 2, mere cracks were generated at the comer of the 
porous ceramic member. The reason for this is presumably 
because the shape of the outer corner thereof does not have 
the shape of a chamfered corner. 

[0263] Moreover, almost the same results were obtained 
though the same tests were carried out by forming the outer 
corner into the shape of a C-chamfered comer instead of the 
shape of a R-chamfered comer. 

[0264] The description in the above mainly discusses the 
honeycomb structured body according to the embodiments 
of the present invention, by taking a honeycomb structured 
body which can be suitably used as a ceramic ?lter as an 
example. However, in the honeycomb structured body 
according to the embodiments of the present invention, the 
honeycomb structured body may be manufactured without 
being ?lled with a plug material paste as mentioned above, 
and the honeycomb structured body according to such an 
embodiment in which the end portion of the cells is not 
sealed with the plug may be suitably used as a catalyst 
supporting carrier, and such a honeycomb structured body 
may exert the same effects as those of the present invention 
in which the honeycomb structured body is used as a 
ceramic ?lter. 

What is claimed as new and desired to be secured by Letters 
Patent of the United States is: 
1. A honeycomb structured body in which 

a plurality of porous ceramic members are combined with 
one another by interposing an adhesive layer, each of 
the porous ceramic members having a plurality of cells 
placed in parallel with one another in a longitudinal 
direction with a cell wall therebetween and having an 
outer edge wall on the outer edge surface thereof, 

wherein 

each of said porous ceramic members has a ?lling body 
which is provided so as to ?ll in at least one corner 
portion of at least one outermost cell of the porous 
ceramic members, 

a cross-sectional shape of the outermost cell at the face 
orthogonal to the longitudinal direction of said cells is 
an almost tetragon, and 

a cross-sectional shape of said ?lling body at the face 
orthogonal to the longitudinal direction of said cells is 
an almost right triangle. 

2. The honeycomb structured body according to claim 1, 

wherein 

the thickness of said outer edge wall of said porous 
ceramic members is greater than the thickness of said 
cell wall. 

3. The honeycomb structured body according to claim 1, 

wherein 

the corner portion of the outermost cell provided with said 
?lling body comprises 

a comer portion constituted by said outer edge wall; and 

a comer portion constituted by said outer edge wall and 
said cell wall. 

4. The honeycomb structured body according to claim 1, 

wherein 

either one of the both end portions of each of said cells is 
sealed. 

5. The honeycomb structured body according to claim 1, 

wherein 

at least one outer comer at the outer periphery of said 
porous ceramic members has a shape of a chamfered 
corner. 

6. The honeycomb structured body according to claim 1, 

wherein 

the outer comer in the longitudinal direction of said 
porous ceramic members has a shape of a chamfered 
corner. 

7. The honeycomb structured body according to claim 1, 

wherein 

said porous ceramic members have an aperture ratio of the 
cells of about 60% or more at a cross-section perpen 
dicular to the longitudinal direction. 
















